Monochloramine induces contraction of guinea pig gallbladder via two different pathways.
The purpose of the present investigation was to examine the effect and mechanism of action of the reactive oxygen metabolites monochloramine (NH2Cl), hypochlorous acid (HOCl), and hydrogen peroxide (H2O2) on gallbladder smooth muscle contractility. All oxidants caused concentration-dependent increases in resting tension of gallbladder muscle; the rank order of potencies (half-maximal concentration) was NH2Cl (30 microM) greater than HOCl (70 microM) greater than H2O2 (100 microM). The oxidant concentrations employed are those found to exist in inflamed tissue. Tetrodotoxin (0.5 microM) had no effect on gallbladder muscle contraction caused by the oxidants, suggesting a direct, nonneural action. The maximal response induced by NH2Cl, HOCl, or H2O2 was significantly (P less than 0.05) inhibited by 5 microM indomethacin and 5 microM piroxicam. The calcium channel blocker verapamil partially inhibited the contractile effect of NH2Cl but had no effect on the contraction induced by exogenous cyclooxygenase products. Monochloramine induced significant prostaglandin E2 release from the gallbladder, which was blocked by indomethacin. Furthermore, the effect of NH2Cl on the smooth muscle was blocked by 5-aminosalicylic acid (1 mM). We conclude that reactive oxygen metabolites induce contraction of gallbladder smooth muscle by a direct action. The effect is mediated via cyclooxygenase metabolites and activation of calcium influx.